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(57)Abstract: 

PURPOSE: To reduce the interruption frequency to a CPU to report the 
end of the disk access. 

CONSTITUTION: A CPU 101 of a host 1 issues plural disk commands 
to an I/O processor 2 by a disk command management means 
independently of and in relation to each other. An MPU 201 of the 
processor 2 registers the relation among received disk access commands 
and issues it to a disk device 3 by a disk command management part 
203. Then the MPU 201 issues an interruption to the CPU 101 and 
informs a fact that all related commands are finished after this fact is 
decided by the end report received from the device 3. 
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r^-fe^s^aspi o 314, rtSui^xT^57 7"f 

(CftV\ T^ir^-T^tx^^^ 3 t, 7^**3±£> 
7r-r/>coteiS5feg|r Ku-^t, 9 1 -<^9 3^<09 l —9 

0 4 jejuni-*-*. 

[0 0 4 6] x^^^^-vvKfaSCl 0 4«7-f^^ 
T?±y.m$l$:it^&l 0 4 014, rco^^^^T^-fe 
U x-r^^-r^ hv^-y hSr^y 1 
5 1 ±^^1"5 0 

[0 0 4 7] 7*-fX*=*T>\f'<try h<Dmtfi\t® 3 |C 
•?"(?*>»>, =-v^hV^yCP(C{4, (l)ftffl 

■f 5 1 /o&aufi K).^av^ kg>«», 

9 ±.<DT Yux^ (6)7*w^^3-v>K«DaS (y-K 
h) , (7)T-*cDfc£$fc (tc) ^y7Kl/ 
WsiTi'K^y bOHtf*^-**^, (9)* 
* hrtgfl*fcl4 I /0&S^BrtS5-ClS$:<D3^> K/< 

yK+WyW^ (W±(l)ri>M9)£i*l®Ai 
, (lO)MBtttta^vKcof : ai;: ! &g&=>-7V 

urns. 



[0 0 4 8] 9 f 4^9T9±^^m^l 040 
14, wCOi^^locOa-ry K'^y h<E>6S*£&.* ; ey 

1 5 1 ±khm&u (O&ffl-fs i /o&ans 

K) ~-9>zx-?^Y<r>nm. (2)*f& it-fyY) r<< 
**CD#4§-, (3)^x^*?+cD^g=£g#-5§- (/<- 

x^=i-r>K<Dai^ (y-K/7^ , {l)f-{KO 
rngft (tc) 7t*yTK^»©7^-/uKlC«f«Sr# 
*rtbfct£, f^^^7WfIfSl 04 2 1 li-tOn 

t> j, hco^^E-y i 5 i±cot Ku-^s-ig-t-. 

[0 0 4 9] d^T*, *JRlHtWtli, r-f^^M 
3(41|i#(Dx^*^4 9«jS£;ftT^5t><Di: 
co-C, f-f^7H'flfSl0 4 2«; > (STfe-fr-f 

a-v^KffS^fti 0 4 3K«-f„ xi-x^SIB3^r 
^^^7KSlT'*.5i^©7 f -f^^3vy Kf=a# 
Si 04 3tf>»mco^TI4, «IIJB2j|«5«iL-C» 

[0 0 5 0] :;f, fctCa-ri/K'**-? Y<DTY^* 
SrSttSt^x-r^^^^^Kfa^l 0 4 3 co^JEiJcSr 
Hl4^^-t- 0 

[005 11 0^ 1 0 4 3 lf4,.** M fcttRSH 
TV^5 I/O*3 ! a$lfi2 2)5x-<X^=i^>'Kc0§|ji#lt 

KB831#«t«tg*xK- h*«l*IJ)t#S, 10 4 3 

1 0 4 3 3 143-^v K^y 
— f V^-f Sfcftcodf a -^f ^^gfc, 10 4 3 

4 i4x w * 9 &m<D < gm&n otj*9 mwgm^m, 

1 0 4 3 0l45^** ^>K^61iitt-tt£ifeU 4 
fc, i^TLfcBiiix^^^a-v^KcOi^TtoaSrffpr 

[0 0 5 2] ^C04 5*«fifcK*JV^Tv 7 1 -{*9='-?y 
Mf a#S 1 0 4 3 14 3-7 v K^*^ 7 h7K ^S^S 

^#©1 04 3 1(4, rco^^-y 1 5 1 CO, ccotku- 

/4>C«>, h 1 tcS^cUTV^^- 1 /OteaSIB 2 lc 
o^-CcolfSSrx^^^a-rvKfaSCl 0 4lc»®L 

ioo5 3] $t, rco*)Mic4t), mmmmm*? 

JK— h LTV^V ^7*4*9 HB^CD a-v y ^v<^ j/ h T 

fcsr t*s*iJWLfc/j:^i4, rcoa-7^ \f/<*r v v<or 

K (4iSSxW ^ ^ |RB a#& 1 0 4 3 4 ^ffi $ 



(9) 
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wj&m* 10432 icj§a$n<5. 

1 04 3 2ft, g(4.®ofc7 Kl/^^^^aryK 
#©10 4 OlcioTBSilf+ttfenTV^S^g-^fcS^ 

x-r KHasEBHmmit^ft i 

04 3 2lt i£lcia;®tttt#j&£*i-o^*t£f4, B£ 
Hitttrt*it+^W:/jiV*fc*» x.* * * j&glf a#© 
1 04 3 41c 37>-K/^ ? h©7'Ki';*«:S&tJH _ 

[ 0 0 5 5 J avy KBIjti!Eff«f*«l*J 

0 4 3 214, nv> HV^y McH*{«W#* 

^fc^a.-^ 1 0 4 3 3 ICjUttJ-rS. < 

yf^Wl. 1 0 4 3 3 14, m% lfc3-ry \f,<fr y \- £ x 
lift, **y l 5 lifclRW-fc^a-KKMiW-S. rco 

1»$Bl4x^ K||il#JtWa#l9: l 0 4 3 OK 

[0 0 5 6] J£Ui-C\ -0«77'f^7^t^*l^ 
t5r-f^^ K7-f /<«J1 0 0 0 cD*0i3g»4i|ilT U, CP 
Ul 0 l_tfl4, teO^O'fe^^llfTSnS. 

[0 0 5 7 J K5-f'<851 0 0 0J4, O 

5 1 0 1 OO^Wtfty-J -4 OS 1 
0 1 0 it-BfftSStWf-f ^ ^ avy Kf I^ot 

*io2' *»e>©ieiNi»^icj:o-c, asttttnomiffi-? 

0Sref)-t-^(75T-|4^< , ^3.-^7^1 04 33 
[0 0 5 8] <*T, ^-f-vtia*^J;oTi8»**vfc» 

•a - 7*-f *7 K7-f^ffl51 0 0 0Of^^37V KM 

iltttTWN&l 0 4 3 0I4, *^-lC|Mft*ix-CV^ 
i><o^3vy K><*-y h£>T Ki^o^^y l 
5 liOa^yK^y hSr£SU B8itft»t 

[0 0 5 9] ^rtT, tU BMOTtt»rtB*^< oa»0> 

MJfif+ifffa^s i 043 014*3. — o 4 

33^P>, lift, :ilf)03v>(.v^;,|.(D7K^ 



[0 0 6 0] ^<0Hig#(7(0i¥iNBICOVNTlttW 

[00 6 1 ] @3I4, 3oCD=i-7> Y'<*ry hCP 1 , 
C P 2 , C P 3 dSMigttttCD*f£ t LT»tfilfc«^* 

[0 0 6 2] ?4X9=^>YmLWtWZWil 0 4 

3o»4, *-f, cnfe^^oMii^-^^ hv?*-y Hc*r 

3?y K#*P/<-ir yh&^UlSl iJcffrjic 
L, 3?v hV^^r y h>pW|8ii#lt3-7 7 h'WD'^J' 
HjK^v^K, 3-7>K#J0^yF©7h'^SrM 

[0 0 6 3] s^yKttU^yHJ, (DM 

(2)li§3vy KS¥"p(D3-x'>- K'"^y hCQgjc, (3)Hig 
awWy hwHtT^x-^^iW# («±, (i)*> 

[0 0 6 4] ^-T^^a-v^KiBJlf+Jtffa^a 
1 04 3 0I4, -oWMata^V K'<£- y' M¥te*t L, 
T, lo©iii|37yKf-7 , ;H 0 4 44:^*!/ 1 5 
l±fcfMW-S. SiS3^7K^ax-^/H4, (Oil 

m^T^mnmfiomm^- mm^-r^Yy-?) , 

^Miga-r^K'^y hit©3vyhv^5' h<D$ 
(3)18^=177 K/^y Hl t PW*i(ilT<?5=iT>' K 
'<y-yh%t. (tiMm^-r^Ym^mftXT-y-x (£t 
±(l)^f>(4)Sr^Ct#"f5) , (5)ft|C^53-r 

[0 0 6 5] x-f^^a-W KHilf+(tta#& 

1 04 3 014, arvK/^yhftl;, nvyhV^j/ 

y hT K^^jK'O^x— y/HC|4, 0) 3-77 K/<^r 
y h ~~<DT K^^V^, (2) ftro 3 t y Y'<>r y h 
7Kl/^^^f-7'/^O^y? > ^C07^-/W 

[0 0 6 6] r CD 4:51-, =J^^ K^-Jry h*54U t MiI 
37yFflf-7'/Ht 37V KftSB^^y h, 

[006 7] $T, «±(045l-, x-<xy=iv7KM 
iSW-ttfa^lS: 1 0 4 3 0 ftii^f+ttol^a-r y hV< 
^y h^rttfcbL, ^*y±©37VKf!i!)71 04 
4±toHil=J-r>' Kf s ar-7'/HCS&1-5„ 



(10) 
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[0 0 6 8] Wcfjxta^y KHXttitttMR: l 
04 3 Ottx-f X^iSBfa^Sl 0 4 3 4iC=t-?> K 

ioo6 9] T4x?mm. f §m^®i 0 4 3411, 

•y h SrttJP LT, I /Q&lSltlMftlffi 1 0 5 
[007 0] I /Ofea£Kfl!?Ptt 1 0 5 14, ^ 

©3-^>K/<4ry h«rsmu i/o&a=gg2ic, 3 

•7Vhv<^j/ hSr^tB-fSo ftfctfHcte, I/O&aH 
!2©->Afi> I /FSP2 5 1 <D=i-?y Kl^v/X^jm 

[007 1] ^±©&3a5jjrr Lfc^xV*:? K?-f'< 
as 1 0 0 0 f4«ia$:«iaU CPUlOl ±T?»4, ftJlCO 

[007 2] 1/040,3^62^4, A I 

/F&2 5 lW^V KWi^^KS^&^ftjt:*-^ 

K/^yMl, I/0&ai£ei/Fg&2 0 2©r-f^ 
^=-^>KSfS¥©2 0 2 0|C«t!3, 2 5 

-wKfaes 20 3tci^m$tv5i 

[0 0 7 3] xV^^^KfSg^ 0 3I4^WT K 
^^ffU KS»#«2 0 3 0"C, :o 

T KWfflaW Y'**ry h^H^a-^V K<D 1 0<D = 

[0 0 7 4] fLT, l8*tttf#fc3;h,TV>64e>tf, 
^^ey 2 5 3iO3Y>KfIx!)720 5tf)g§ji3-v 
> Kt-7Vw£#I!8 U ^-ry KfM0'<4r y h t m CM 

K^-iry Hc*f£-f 5=>^V hV^y hT KU*# 

ll^vy K^SrftofcHil^y Kfax-://^ 
#SEUeifv£c>tf, frSlcHiln-^v Kf|f-^t 

[00 7 5] ro4plcLT, xV*:?=>-7y KtaSB 
2 0 314, 1 5 1 lZftf$.£h1tm3(Dtfimt. ® 

*y 2 5 3 JilHSSg-t-5. 



[0 0 7 6] £T, C<0&> ^W37X KfaW2 

0 314, ^^ey 2 5 3±lC^ltfc*tT^5*)-*7 ? -f 

tf^^ey 2 5 3±ICK«t7t3-v>K^i-»C, 

£14, wfSr-^/H^atp-CfcS^ t 

£K£U roflf-^H:3-ryK/<^y h©/- K 

**=»v> K&SW2 0 4 

[0 0 7 7] f-f^^n-ry RttAft 2 0 414, 
fcT KW©37y K><<Jry Mc&<,\ 74X9\ZT9 
ir* U h 1 (D/^rl) 15 1 tf-f^^»f-^ 

Kta$i52 0 3lCj£3„ 
[0 0 7 8] 7*4*.? =i-?y K^a«52 0 3(OBIJi= , -v 

> mrwfe^&2 o 3 1 {4, b5iex^ ^^'tax-T' 

iS^-e^Kwax-^^ML, t»7-<-;uK m 
&im&. &=>-?y b'mtoT-fo^btt oo) , m 

*<*r*j hOiaSJ4i^TLTf4^/£V>(DT-, 3^>Kf+*P 

vmrw tc^u, flrt*i*r 

hW^att^TLTV^OT', 7^*^=1 
TV KtaSP2 0 314 I/0^agfiI/Fa52 0 2 

la-vyK^^j t, rutr^r-^xj ^laan-rv 

1 /O&SSSfil /FSP2 0 2©r-Y^^='-v'>- k&7 
m^W<f^2 0 2 1 (4, M IC, Mii3-7V hV< 
^•y h»W»3ll»T*«#1-5*Ja*flr*2 064:CP 
U 1 0 1 IC&ffl-f 5 0 

[00 7 9] P\ <0 # 206liCPU101O^- 

K^iTT-foSfJ^^a^lfllSr^LTOS 1 0 1 0 lc 
{gx.f>tl5„ OS 1 0 1 014, -&<OR!f, *a31if>(Dyn-fe 
i^«r-l.f?±L, CPUlrtgCtOU^^^rt^o^ 

0 0 1 £igBH-5„ 

[0 0 8 0] fiJ»)^{f-i-2 0 6|;S^t:eitl$tLfc, 
x-<^^ Yy^^Ul 0 0 Icd, -r-c^^^-^^Kil^T 

Sflr i o 5 i (4, i /o*aa$!E 2 0 1 /oio-a^ 
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?=i-?y Kta^&i 04 sizztDmnLitmm^-ry 

[008 1] CPUl 0 lOxV*:? Yy-< /<Ul 0 0 
(XDTjxt^-TyFtgm^&l 0 4 3 (124^1$) 

^ Klilf+ltta^S 1 0 4 3 0t, BIjI=i-7> 
l-<t9Sl3i=i^vKfar-y/H 0 4 4Sr#figU, 
7 Lfc&iif =>^y K/<4ry htf>a#)fci&7*aa£ll;66 
U Mig=>-r>< K»lcjg-r5<@-*W=i-7> Ktf>i&7&# 
£\ T-f^^7Kflfgl 0 4 2 > x-f^^T^-fe 
^^*i^7«^|gtT#S 1 0 4 1, 7 7 ^T*-fe*|? 
a&fl 10 3 £r;fr L x 7 7^/KT^ir*S#eD3gfT7C 

i/»c*tJt£:1-5Mil3-7 V Ktf If-^ 1 0 4 4 

£^71" -5. 

[0 0 8 2 J MJgri-^ KS¥»llff^x-^^5: 

cpui o\m\z.m\^tz\/o&mmw.2<D\/oim. 

$SfiI/Fgj52 0 2tt, T^^^3-vVKl=aSi52 0 3 
l-Mjia-^V K^^SrMt^ x^^^3T^Ki : ai35 2 
0 3 ttM$*WcMii=<-^>' ^SrW-F-SIISi^v K 
l : a7 1 -y/U2 0 5 wtt»C!J>'^f5i8jl=''WK 

^tvCV^a-^ KttflD/^ y Y t #(CN'J|&U :© 

[o o 8 3 j #j& i nmumz&nmi/^j* 

[008 4] ®7FtZ>£o\C. m$k<D<7 J >Y 
& 1 oroMil^-w KPt LTfaU CPUl 0 1 1 

[0085] $t, Bdx&tfcj; -mz, z.<Dmr 

Wn^Zftft U CPU^rHSrSff £&i)f£+£> 
■7u?yj± (7*n-fe*) fcffihU $J9&*ftia£iS*T 
-fSzJS, rofil^^aicCPU 1 0 1 ±(D7"n-fe^5r 

-fe**>f .yxo&a^tt;^ < , C PU 1 0 1 <D&$j 

[0086] la>u *s&i nmmc .tntf, waa* 



A&aSr^:i|ilcfiiMT#5WT\ CPuidriv^Affi 
[008 7] ft}b\ ^±<DfftWCIi x I /O.&aH® 2 

a$S©2|*)cD;*ir!J 2 5 3lCH®3-7^K i fax-7' 
/K hvtjry h7 K^^'O'^x-T'/wSr^ 

Lfc^, I/OAQ ; a^tt2>J5 % M £.*) ^tvK/< 
htf>7 Ki^lc^SrgiT®^ WPlO&att:, -co 
7 Kl^lCg-^T. *^ Mrt(D^*y 1 5 irto, 

Kflf - n v >■ Y;<>r yYTYU^^y^y- 

^^'y 2 5 31CP-7V KttflP^-rs' MSfWp;* 
^fc3WK/^5/ k Blga-rvKfax-^K = 
■vy Y'*>r y YT Kw^^y*x-7>&fEttU r 
ft£ffli^3ftb9l;: x Kg^ Urto^D l 5 1 
fttf>, 3YyK^VF> avyWJi^j'h, Big 

>- * x - y"j^m v ^ 6 i 5 1- LT t <fc v \ 
[0 0 8 8] *3§WO|f?2<DHJ60JKo^TtfclE 

[ 0 0 8 9 ] *m 2 nmwte. m 1 nis^i^stf^ 

•^rA fctt 5f ^ ^ mm 3 ^ ? 7 u-Y -e$> 5 

[00 9 0] r f ^^^7Wtt, ^ic-&<0x^X^^ib 

^aii> hcpu 1 0 ij>5*t#5o tfc^^ s 
* 9 ~.^-?v K^tr-rs 1 /otmrnw. 2 «r ^ t 

7 H'©f-^Mfilcii-§)li4L4 v\ 
[00 9 1] *m2HJS«ajic#5H-SL^^7 i Ao«^ 
01, 2 , 4 lOT%l_fcgJiEJK 1 HiSWlc#5H-©« 

[00 9 2] r r T\ fllB^ 1 MmMXtSlWiftteioK 
A 1 of;f'f^?7WfIfg:l 04 2 (I2 2#f$) W 

[00 9 3] @6tp, 1 0 4 2 llin-S^-r-r^Kx 

-^^sa-t-5fc*w7 Yuxg&ftmimM-fZTj 

X?TU-<T Y\sX$zm^^. .l 0 4 2 2ttT f -f ^^7 

w offi^asr^ta-r if w ^^7H tfmwm 

1 04 2 3«T^^^7^iproftic©l^<Ox 
^ ^ * 33«i!fcPt LT fcx-^ Sr«* Lfcv » J: '9 Id E C 
C (^7-fTiE3-K) -Sr^-rSECC^S^ 1 
0 4 2 4ttf^?7W-.»3-7y KUlcBligttltfc 
ft OT-i *<7T\s4^-? > KM^ftltta^g:, 104 
2 5«ECC^e*^ji^-r53t*roECC*5«tUt-tcO 
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[0 0 9 4] WT, *!&2|lteWci£Strl?8$->*xA 

[0 0 9 5J fcfc'U **2 3ttt«T»tt, ftJfEECCjS 
g^ftl 0 4 2 3:|3j:tflHiKECC£j«*YyS/»"#« 
1 0 4 2 5 Srfflv^*v>»g'lcov>rSi^1-5o E C Cjg 
3f#J£l 0 4 2 3*fflfr'*j|4jCOVtTfiH3!llMI& 
LT, ECC£j&=^s/->;i.3MS:l 0 4 2 5£ffl^5# 

[ 0 0 9 6 ] *?4 * >; T?-tXW*%ia&m 1 0 4 0 
»4, a- If^n-tr* l 0 2^/tlix^X^^^s/i/if 
aftn 0 6 «fcy:7^/i'7*-lr*g:5fc£gl7&.5i:, x-f 

WLawY^try r-«r£/*U ^P15 llcftMU 
*©^7 h'W^r^?7WfIfai 0 4 2IC 

[0097] f^^^TH 1 *fa^ 1 0 4 2 <7>x y. 
?7W7KW«IW104 2 1 (H6#fi) »4, 

1 0 4 2 2 cD«^«5r#M Lt, SlT&ofc 

Y'<>ry m&3u8.U ^!)151 CUMfrJ-S. 

[0 0 9 8] /ctx.14*, f^^7i"fiMloO 

axfcfctfc, 07 1^1- 4:51-, -tro^-^lEiSIM* i 

(* hy-f^lr-fX) aSk/<-fh-p. 4k>i>3kO 
BlflUc$>*U4\ g#£ftfcx^f44£(DrV*^(;:# 
" <h l"&5dT\ 7-f 1~4<D4-£^CD 

* [009 9] fnvy hV<^ y bm<D£.f8,V>VMZ. 

(4, & ^vyhv^ 7 Mc, (l)^r^ hottJIS: 
y r- «, (2) ##1 = -r y k«c, (3) a -7 > hv< 
-7 ;/ h^© (4)S»iit||l©ft03'ry 
b's<fry b^Otfj (5)$=i-=ry K/^y b^<D 

[0 10 0] r-f^^7K7Ki/^ftfSl 

04 2 Hi, favyhv^s' r-H££/£U^y 1 5 
1 l-&lfr?-5<t, :jl^7KW^X?7K3 

KB8iiw»tf 10424 ic^m-fSo 

[0 10 1] TV*y - 7W3^vKB8atfrtt'£a#I8: 
1 0 4 2 414, CftibW-T-aVv HS¥<7>7 Kl" 

©i o 4 3 oroffft 9M3mtl5]i:T-;Ji>'3, ^tyi 

5 i±ii=f=?^ K#*p/^s' k Mff«y- 

^1 0 4 4, r-V-7y bT K l^-^ tK-Y y^7~ — 



lw*jlt5Biii=i^>K^y bk%Z. 

[0 10 2] f-f^^7Wflfgl04 2 

l4x-('X^=i-rxKi : a^©l 0 4 3|c£^-=i-^>K/< 
7y h ©7 Kw^-SrS-t-. 

[0 10 3] f-f^^.a-rVKflfgi 0 4 2(1, 
= TV K/<4ry h©7 KU* SEAM'S w4x5>©^ 

a-r^hv^y bm^t, m^mmm-wmmtstix^ 
z><dx\ mm^immmx-m^tcxo^ rv^yiig 

0 4 3 4 ^©Hfcf+tf lifT*>1\ xV*y£ 

eta^si o 4 3 4 teat, ^a^smmRi 

0 4 3 4ICjg$^cT KV^Wa-r^hV^y Mc, d 
ftlcy Vy LTV^avy KfWlK^y r-trW'Jni.T, 

1 /oteafgatMfpaii 1 0 5 4 *) I /OteSKHWRfr 

[0 10 4] ^Ol(D, I/O*0 ! aigK2, 
B 3 <z>»{ft4iffie£ 1 %;Nitt-?K9] Ufcftflsfc m CXh 
D, I/0*n.agtt2, X-<**SIB3I4, fca-rVK 

/^y hSr«Kr5ri/j;<'ttf^S. 
[0 10 5] $T, HWB*l«ifc«tlS]«»CLTI/0 
&aHfi2 4 9 ©Mig=>-v>- hv^y h»<7)i^Ta#S- 
SlTfcf>f^^avyKflfgl 0 4 314, i^TLfc 
HJga^y Ky-y^gfaU x>f ^^ 7 y KIBiifl-lt 
fI^1 04 3 0f, H8ii=^vKy-y*lcJ;'9 v SIT 
Lfcgiaa^VK^'Ty hSrJLoiT, gavyK/^y 

##i:H®='^>'K^^Srx'f^^T^'i' l ffa^Sl 0 
4 2 rtSCWx W ^7Kavy KMilttlTfa^S 1 

0 4 2 4 l^ii*Pi-5 0 f^^KnvyHlttlt 
flfll 04 24li ( |Big=i-rv K^y*tcj;9, 

h^o^ y^©*t8a-7> , K/<7S' Hcm^y 

UTV^i^-a-rV-K^-jry K WJpa-rV K^y h, 
Blil^-^v Kflf-7*/K 3-^^ K^y h7 Kl'^ 
^>^x-^«r^*y 15 1 ±9»J|!W5i*JC, 
iavyK/^y h<D7^-/PK r||ft^x->?^j |c 
E^T^x-^^Sr^m, r^^^7^t?g*|? 
T^fT^Si 0 4 l ^^-LXr-C^Ty-fe^g^aaJ 

1 o 3\mTn&znt£?o 

[0106] z<o£i\c: *%2m&mz£titt^ 

•fe^ K# L**UCJfJ0f 5 C P U^<D# J <0 ii^&aKjte 
C P U AffiOiU-arlie*©**^ -f 7. y |5]^»c{6 

[0 10 7] *m3H^J(4, HillHif2||Jg0tjlC^5ff 
Ii->xfAfclt5f^?7K^, ECC^tlSr^T 
t5f-f^^7W, t-*t>*), RAID (Re dun 
dant Arrays of Inexp. ensiv 
e Disks) 1-/ifc>*>, ffiCJH 1 Hife 

fi9J(w*3(75r-f ^y^fi3j>5RA I DTfc2.^lcoV> 
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[0 10 8] RA I DWg^»-ei4ECCr- 

[0 10 9] 081c,- *»3|llM!lfc«S7*-r**Stt 

[0 110] H8fc*LfcWi, 7V*7&riS5&OR 
A I DldOl/^TOtWCfoSo 5-&<£>-7^7.7C0p*>, 

l-^lt^yx^r^^^ti^tftv, ECCf-^flro 
*do, di, D2. D3rogHbtitt8fbicj:9a&n 

ftfc>*>, P=D0+D1+D2+D3 (fcfc'U *W*S 

So 

loiii] rrt. r^^^o^4iwf^^ 

^PJtx-f *7rt7 h'l'XOm%i<DM&X'hZX YyJ 

[0 112] r<Dj;?/iRA I DTIi, 7^*7 l<D<r 
—PD i £rI£5Li~3&f>fif, ttft-fS^y y-f 7*-* P 

i ©*HiWu mtzter-fiD i [new] (frx-*) 

-^Di [old] (IHx-*) t/^f-rf-^P 
[old] (la^jj^-f) fcR*£U 
SUv^r-ff-^P [new] C&r^y-r^) 

[0113] P [new] =D [new] +D [ol 
d] +P [old] 

W±<DJ;5lC, RAIDT?f±, f^^^TWOHW 
-7^&r©fc*©7V*7T7i?7^3g£1-5©-?, If 

[0 114] L'fcjJH\ RA I D£rfflt^<5#&\ CPU 
10 1(DM(J> fu§©l£©x^*^S:ffl^5*§-S'lc: 

[0 115] WT, *J*lfi0yjci*Stt**»>*7*.fc.<0» 
[0 116] *»3 3li6Wlc«5tHHH->^7 l Ao«fiR 

So 

[0 117] £T, *»3 3I1M!-Ctt, ?4X9Tl"( 
< i £ S#ai 04 2 (0 2fc|$) Of-f^?7W7Kl/ 
^MS1 04 2 1 (06#fia) tt, T4*tTV4 

^Wt-^d i o?'!' h&gjfc-f £— ooaTV Y**r 
7 Y<OT KU^fcSflli-Sfc, ST^hV^yh 
5r#M-f5„ *:LT, 7V**TWflMHfa#§kl 0 
4 2 2£>#}fiKtif«£#H8l,T, T-f*7<0£&, /<!)f 



U y4 h=i-v> K'^7 H-«t^S#ji^^S*Stt 
i •CfcSZ****-*-*. 

[0 118] KKflWRfcl/C, ^y'^-f©**^ 

[0 119] -tLT, @8rof-f^^ 1 ©f-^D i ^ 
<oy — h'9*b* 7<< r^^4©Pi©!) 
- KH* t , 7 -< h gjfclcot ^T<D 4 o©3 -7 y Y'*>T 
v «4*L. /**y l 5 l rro 
l07*-^*5«tt/IB/<y7--fSro- K*f6^*y 1 5 

i-h©««, few if^yy^sr^jaLiwfr*-*^* 

y 1 5 10>«#«:5|»U t©7 Kl"*tr, Zfl^tHO 

[0 12 0] Rfc:, ^7!f7M7KW|ftfgl 
04 2 Hi, hV<^ry h<DT KW^Srx 

■4*9TW BttftltVS¥ft 1 0 4 2 4 

[0 12 1] f -< ^ ? 7 l^f llttltf If g 10 4 2 

[0122] iHx-^wy-Kfcj;^ iB^yx^oy 

-Kffl©3TVK/^y hW\ ^^ey 1 5 1±{j:=t> 
b'HUO^y K Ml3vyKfl7-.^H 0 4 4, 
a-vV'K^j/ bT VUXWs? 7 ffl£M 
2lOl«ilB«fcmfrt-6rtlcJ:9BB«t«**. iii 

[0123] ftrtLfcff^yy-fo?^ hi, gr 

T—fKDyj hcDa^^K/^s/ hi, ^^-y 1 5 1± 
HttflO'**- 7 h , Mi§ = ^ > Kf S-r - ^ l 
0 4 4, 3-r^K/^7 hTKu^sK'f 

/UT^-fe7sg*#Sl 0 3^7^ hT^-fe^^Oi^-T 
«fif4rfr**.tf J:^©-C, SfWl^jfi-? I /O 

[0 12 4] $T, *WiZ%m\X'te. ^Oi^lCL 
T, 7r'f/l'7^t7l*f8l 0 3jfr>(b<757V*7T 
7-fe7xg*|CtS^-rS3^>-K^7-7 hi, mtcS<5 
#M^ftfc20©!J - h*ffl©3V7 hV<7 5' bt 20 
©7-f hfflOawWy h£Miift-tf5„ 

[0 12 5] 1-^^*,, 01 oicjn-f «fc5lc, ^2HJS 

[0 126]Il©Hi (l3vyhv< 7 yh) 7 
TJ^T-rtxWttSil 0 3)J>f)i7)f^^?7^t^ 

«, MlOPg®(D=i^VhV<^7 hAS7'f hlC 

o^T(Ot<ox-fo5*&^cK:tt2)'bcoT*, y- Ktoair 
*H6t6f!l-K3^W5»hk, 7-Y h&aictt 



(14) 
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$4 5!.:, ffi^y Kl&a-rl' hv<*y Kcy^L 
I0 1 2 7] ®3<D|SgJI K^y h) 14, I 

/o*aa$iE2^«iai-5#^ro7 f -<^^3-7>' k*s> 

?>*?LfctOTJ)5 0 2o<DJ) - Kila?^ K'<-{ry 

aT^K^y K (4^7-f |»3-7>KXjry Me y v 

[0 l 2 8J «±<DtfcD. HafttttffcTUfcb. r 

9-K3TVK^S' Mc!l^t5 2o©g3-7yK 
^y H&tV*^-^ KfS^MSil 0 4 3 ffll" 

(0 12 91 $fe, r©f> f^^y3vyh'fl#t 
1 0 4 3 (4, £ff Lfc = ▼ > K/N'^r yhtfjy^-f-SfS 

3i§-a-(e(4, £T<7>7V*;?tf), l<Dlti%Lbt£Z>* 

* 4x 5 * T-, Sff Ufc = v hv<*- y h <D y v * 1" 5 £ 
lJlW&af?!' K^y Hc!iy^t5^3vyK^ 
y hJElfl-coa-^v K/<^r y hw&a&fTfcfrfci^J: 9 (e 
-T5 (f^^gjS<DPy ! !') „ rti(4, 74 MS© IB 
(^Pf^) r-^oy-KtSf (^yr-c) 

[0 1 3 0] T jXtz'T^ 1 04314, i 

<D&. ZtlbV&zii-^F/ttry ncy yf-t-zwsa* 
V hv<4" y h SrttJO Ltf'f * ? => "7 > K&fT^S: 1 

0 5 0|d»U f^^^avyKlfffSl 0 5 OlSgfl 

1 0 5011, r tl% I /O&aSSS 2 lC^ff1-S„ 

[oi3i] i /o&mmm 2 -ei4, mjism 1 mmm t 
mm\c 20©!) - Kffl3-?y h'^y f^il, m 
^tftithT-tZ t , *^hiroosioio le— £<&if&T 

y^lb^tlST^^y a-vvKJ^Tgffi^Sl 0 5 1(4 
I/0«m»ll2*»e)|»TbfcB8ai3T>K©B8il3T 
> K*j/£$#U T^^3YyKfIfSl04 3 
i-ffi-to T'^^^^^V'KtJg^Sl 0 4 3(4, mrlEM 
2SHg0fl£|5)«|c, r*i«r7V*y-TM'flWB:l-<) 
4 2 IC8W. 

[0 13 2] $"C, r^^7Kfif8l 0 4 2<D 
7W*y^ WglilttttWN&l 0 4 24(4, £(t& 
ofcHila^VKy-y'.fc?), Mi^TLfe^^^ 

-**lcjE*irr«:»*U ECCiStMM&l 04 2 3 



[0 13 3] ECCSi.ffSl 0 4 2 3 14 r*l ££(;)-, 

iaaas&T tfc^- y - hv^j, n:gavy K/^y 

7^ hffl&^y K^y hWp^Wtft&^x — :5Mc 

uxt, teS^TLfc^-y-hV^y Mcy V;? UT 
v * 5 2 oo y - Kffl & =< Y'< >r y Y frb IBr - 9 , 
IB'* y r w r - y" (DfeiW $ fix ^ 5 * y r K £31 

[0 13 4] *LT, riiP>3x-^Sr>^y 15 14 
0tt*lHU #tett»a»«:tt*U ^U151«, 

So 

[0 13 5] ECCg?g3M3:l 0 4 2 3f4, rOtoScD 
fci, J&aSrSVx-f ^^T Mflfil 0 4 21CM 
■f". f^^7K f a^S 1 0 4 2 f4^* yf'f 

t5 2o©7-Y Hl^vy hv^y h©7 Ku-^Stt* 
^x^a-ryKflfgl 0 4 3lci5lffl-t-5„ 
[0 13 6] r^i^nvyKflfgl 0 4 3(4, r 
>f^^3-^>-K^fT^©l 050^LT, I/OM 

[0137] i /o&mmm 2 r-w, mm 1 h^j t 

l^«(c, 20©?^ hfflaTyW? hSrtoaL, ^ 
#* 5 ^T-f-5i:> ^MffiOSlOl 01c— gOj^J 

Ogft^ix-Sr-i' zr-^y k^7§<I¥^ 1 0 5 1(4 
I /OiQ.aiSB2 ^ib/felT UfcHiin-r^ Koffitav 
yK^^SrSI#L, 7^nMfl¥Sl 04 2l: 

[0 13 8] f-f^y3-ryKflftl 04 3(4, if 

1 0 4 2\zm-fo 7^^vyhfS^io 
4 3(4, S(tSto3tPji=«^>'K^y'(C*fJ$:l-57-Y h 

a-r^K^y Key V^-t-5>bO-C**>5*|-^(C(4, r 

[0139] -^r, 7-f^^7W 1=8^19: 1 04 2© 
x-<^^T WMiSf+ttfa^l 04 24(4, Sit© 

fcr <>:&$Sfgl.fcft(b(4, ha^K/^? 
H^T-^^(C]E^75rS^t, f7-rha?yF 
/^y Key y^fSiaTyhv^^ Key yy-fS 
^ y- Kai^y K/<^ry KoUff^x-^^^JE^J 



(15) 
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&#1&TWfT&Wtl 04 l£fl-L 7 r^T^-fe *B# 
*«» 1 0 3 l£|*T«ft* U •f^X<D?-='i>yh's<fr 
y k W^-ry Y'**ry k ^y ¥tiM**v K M 

[0 14 0]-*, 7r-f^7^tXftfaail0 3 

l^vWy h 1 5 l J: 9 B'JBSJl-5. 

[0 14 U 6Lhoj:3ic % ^3 JWflKJtfiffRA 

P Ut>J <0 jb&tmamtoirV} C i t »t*ts 5. 
[0 1 4 2] *»W©»4 0jW«|WV>TR« 

[ 0 1 4 3 J #J&4 3g%0m % SiJISm 1 Hife^JICtJV >T 

[oi4 4] *m4nmm\mzft&mi'X'rJ*<Dmi8. 

[0 14 5] #*4jjSlfiWCttU ^T'T/VRsMfSttl 

0 614, f^^?^P)r-^^!)-KLfc^|:f-<x^ 
^+3'->3.^1 o 6»e, -tOT-^^fL, tu o 
*KRC9 f — *0» — KK**3— U«^ B -fc^ l o 2 4 

?*iry 1 0 6 fCx-^Sr#fii^ 7-f KB* 
? ^nt^ 1 0 2 t»Tii*i**fT-r5. * 

Sffa?*-:/A't:Rf7"S. 

[0 14 6] r©4 5tCLT, a-f^pt^i 

hB^t-JStT^V^y^-r yi^m 0 6»£ 

tt3|C7-< h-f5^B^fe5. 
[0 14 7] £*T\ rOT^^^-r yS'a-S&l 06© 

[0 14 8] v^, 01 l le^-f 4 5 pf^ey 151 

±(Dri'^i!'*Y y^SSl 0 6|Cf4, A, B, C, 
^»c#ffl$tu?.o ;itf>§ttbLcO*'l' jy^ftilO* 



[0 14 9] r-f i"f K5-f 

a # # fc* £ 7 7 W A'T y -ir x gjfcf agp 1 0 3 |c 
&titf-S. yrJ/i'TT-txWX'gmUi 0 3l4rft£ 

[0 15 0] 7r^T^-fe*B5fc1?a8iSl 0 3(4, r 

*B*&mfcu mft. x^^^a^^Ktaepi 04 
tart-. 

[0 15 1] x'-f^T'^-fc^SjJ&fai 0 4 014, d 

K^'-Ty hSrdbilcLTy:*-!/ 1 5 l±|.i#£i^ 
TKi^Sn xw ^^nvyKflfSl 04 3(c^HJ 
?4*ir^y KWa^&l 0 4 3T*I4, »£n 
^KwcnvyWy h«rK*WU mJfsmiH 

#**|je#gk 1 043 171 /O*oa£g2£>$llg£{t 
» U tV * * => v ^ KHitBEJ9rtt*#»UJMB: 1 0 4 

©I 04 3 3»c, *r<OTKw;*£&*rt-t-.5 0 rroipi 
^-x-f 7'p y W L»4— mz&gt<o=i-? y \?s< 

fry hSr^fc^$*5c>-C, *a — fy^fSlO 
4 3 3Cli#ft©3-7yK/<^y hwr Ku^a»»itt* 

[0 15 2] f-f^^a-vy KBflXtfftfEB?«i 0 4 
3 014^^.-^ yiffSl 0 4 3 3SrM«L, 7h'^ 
* s #?t-t-5±Tc07'(' havyK/^yH:, *fc»4fc 
5S£«©7-1' h3-?yK/^7 He, *fcf4, Hft 
^.^7^5 1 /0«! ; a^«2 fcfi8HELTV*5#&fc:Ht 
^-x-f^^lcof lofoftitlLfcnvyhv^y He 

[0 15 3] ;;f, 7^ h^f-Vy v'^^^T^oTV^5 

B*(4x-f ^^^^s/v-olSBI 0 6 |Cftti&A/£H>A-e 
»TLt*3 9, M#(tlc4t)-o-oro^-x-<7ci 
y ^ 7 -f h fc* UftHUftT^Tiije UT tfflJHfi 

y h';<>ry Y{cmmttVZMLThfflmi*£.Ctj:\,\ L 

ffitfc^iv^B^fe^^icii, 7r^;i-7^t^ 
B*tag|Sl 0 3frb<Dftfe\ZfcZX, a-ryK^'y 

3 ^ K/^j/ Hco^TI4M)l#tt<o*f^i: Uf^J; 

[0154] uTvmmt, mum 1 %mw tmcxh 
[0155] *hj6W4, mrejit2. mznnw 
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2, ^3^Jg^JWT-f ^^TW <&m^&l 0 4 2IC*J 
^T. Wtoia^fWy Mi!) V4fS> 
y-Kffl^^-^vhV^s/ hW. *54U\ ISroy-f h 

[0 15 6] W±<04 5lc, *»4j«M!HcJ:*U* y 
-f K^-rs/^aSrW-fS*^ H icfcV^T, CPU©^ 

[0157] *%m<D%5mmm\zi\,*xvLw-r 

[0 15 8] *tR5$ffiMtt. ffiW.%3MM&Hcis^ 
T\ r^^^7WflfSl04 2CECC (/<yf 
4) y>a.#Sl 0 4 2 5£/B^5^lco^ 

[0159] Buiem 3 »S0<JT*fi£r^ !)t^ ££j£T 5 

fc^-f Lfcfftfc* fr^yx^Srlf-gU 

'< !> x -f f 4 * 9 fc*^— 9 t mzmiii L-TV L*» 
U rft-(?l4, lleiroy^ Mcof &-f 2-&©x-f *9 

[0 16 0] *«5Sd6«-Ctt, 

■c, -a^^i-sx^^^^i^t-rs^tict?), 

£*]«*»* 3. ' 

[0 16 1] i-fttot), ST, IBx-^Sry-KLTff 

u Pff'-* s-e*4j*u ^tyisi 

y - k lt ib/< y f t _k!E3t#T-y- t <owmto&m 

[o 1 6 2] ** 5 j^mmt-rz 
fcfetc iBx-^SrS(ijK^fc*-r(o-ei4/«c< > irieEc 

C«*tr>afaio 4 2 5^<fat-5^^-y i 5 
1 ±<Dffi&Q>mmz. y y — K Lfcr-y- LT*J 
<„ :©J; 5J-T5ClttcJ;i5, IBx-^i LT\ r«7> 

IB9 f -*S:«S*«-r*«#*<ft5. IB 
/<y x^fc&|E]iS^liJT<DT*l4ft<, iftiEECC±$* 
04 2 5z)5fST5^*y 1 5 lJt<Dffi 

t£«t:*), IB^yx^tUT, r<Dr-^5rfflv^wt/45 ' 

^ j ?'ff^y7 i ^^«FLTt5< ( , rixici*), -t©&. 

[0 16 3] ;(0J:j/iT-n^!)f^^ 
{4litJK^4|life0l|T^Lfc-r^ *9*\ v*y=.U\ 0 6 

[0 16 4] 7rf /WTyir;* gjfcfUgm 0 3 

-Si, f^?^7 KW*&&#&1 04 2 1lt 131 2 



htaf-tSwiCJ:^*!) l 5 l±»cffr£Lfc$i 
a^W? h&U2b+>!><, 0*-*-5J:3 
^^-r^ \fj*jry MC, NEXTi:t>p^©7^ 

tS^^y K/<<ry h # 2 Sr y V^T5„ 
[0 16 5] * UT, JSfctC, Ma-ry K'<4ry h # 1 (D 

iDfa^yK^y hftlt, IBr-y-&7-< htZtc 

h#20^3-7>K/^y h <h Lt> IB/N'yx-fSry- 
K-rSfctocD^n-v-v K'<*"s» h# 3 t, IB^y x>f& 

OfavyK^y h££j&LT^y 1 5 1 (Cfejfft 

f&1 04 24 ItStf . 
[0 16 6] ^97^mMH^ < §m^mi 04 2 
414, iT, IBx-^^y-K-f-SfcJexOa-r^K^^ 
yh#l£#JIU w©IBx-*£ECC£/£3r-*y-> 
3.3MS:i 0 4 2 s^SL-Tv^^y i 5 i±©^ic 

h# 1 roUfT^ x-;?^5r iE^Ti U 
T^Sry-f ^^T Kl^^^^l 04 2 llcff'i 
p 0 ECCM#gl 04 2 3m IBx-^Sry-^K 
-rSfcfeW^-rvhv^s' h# 1 KM/**' ? h# 1, # 

K/<4 y h # 4 U fp«^ejJTKU' 
ICT KU^^g^$ixxv>^^^g-jc{4 x IBx-* 

f'-^toasttfiwiasi (M^r-^) ^tf»bx, e 

CC^r-*' s/v-a.^#©l 0 4 2 5£tf-LT^*-y 1 5 
lKftiWU -tWp'^E-y T Kl^^SrSf/^y T-f7'f hffl 

[0 16 7] tu IBx-^5r^LtV^/iltni4, r 
O^a-r^Miry h# 1 14x w V K^'S^g: 

l 04 3lcS$n, -Tf^yKj^tbU IBT-^SrSg^ 
fc*U, ftLS^i^TL^clBr-^ y- Kffl©=J-v> K/<4 
y h©Hff^x-;?x^iE^Ti: t-<x97YV 
^§E^©1 04 2 UC»T«fttffft5. ECCKIS 
^8:1 0 4 2314, 5feS©#-§- fcPMMc, IBx-^^y 
- K-f 57cfe©=>-7^ K/<y-y h # 1 KM/^y h # 
1, #2Sr^-LTy V4LT^5tf/<yx-f7'r hffl© 
K/<4y h#4Sr^L, 7-f-/i^K ^^1)7 
Kl^^j KTKU^^S@$nrv^/iV^|zi4, IBx 
-9b. mf-97^ FflloaT^K^y h^ffi^T 

yi^^Wcl 0 4 2 55r^LT^^ey 1 5 1 fcfciWU 
•to^^eyr Ku^Srff/^yTW^-Y hffij)37y K/>* 
4y h# 4W7W-/PK r^^-ilTKU^j Kgfifc-f 
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5. 

[ o i 6 8 j &ic, Tjxtruj usiSttitfa*© i 

04 24tt« trr-^y-f I>|©a7 v K'^y h # 2 
&x w * 9 3-v > KffS^a 1 Q 4 3 r -< * 

^3TVKffifai 0 4 314, m&m4%mmtm 

0y<kP&lw&aj4*fTfcfe*t, l-^TWBiig^^y K^-y 

ii^;4Sl/0«iaSia^P>^tT$4x, 7*^?7Wa 
■^^ KHaftHttfa** 1 0 4 2 4 ic^a^M*) , 7*w 
^^T^aTy KHittftt VWIt 1 04 2 411 & 
aa^TLfclgrx-*^ KfflOa-rVhV^y h£>H 

&1 04 2 1fc»T*ft*fT*5. ?4XfTb'lsX& 
^¥Sl 042 1tt > :ni!li|3-7j/K^y h# 1 

^^&E»7iL > ^T-rA-T^-tr^fagU 0 3f£ 

-Y hT^-fe^©S*7c^3i— if7*n-fe^ l 0 2|Ci^T« 

[0 1 6 9 J ft*}, CKOBf/ST'te, ^'!)f^ 

<D**T;fr$8#f4, '<y^<OHiiPr»c&^LT^ftfc>ti5 

[0 17 0] jfctc, x-f^^TWiijgWffa^Sl 
0 4 2 4f4, IB/<y TV y — Y<Dtz#><D=f-^-?"y Y'<>r 
•yh#3 LT, IB/< V 7-4 7)5 E C C 

042 5 t>vgm-fz>* *y 1 5 1±©«*|C# 

^^7Kl/^Mfgl 04 2 lKfTfc^. EC 
Cfi^#IS:l 04 2 314, IBvn- y-TM !)- WfttbOl- 

^x-^?rECC±^*^s/iy^#Sl 04 25^ 
a?o£H-ffU ?3vyK^ 3 ,|«#407<f-/i'K 

r^yrKi^j i 5 ico7 

-t LT, ECC£jdJ*+5'S'*#ai 0 
4 2 5l^g|5c0*3.-^ V^aiC ;<Of3-7yK/^ 

h#4^df i -^y^-f-5„ 
[0 1 7 1 J £fc, t>U IB/<y7^4rECC±$*-r 
0 4 2 5 7)5^LT^/iV^-g-|4l0/-?y-r 
-fffl. t^* !l f ^ ffl©S*»f37y K/^> -7 h # 3 , 
# 4 ^riffEE Celts' ->3^©1 0 4 25©*a 

[0 17 2] £tT, jgS/iB#WSii^, ECC±j£* + 



•>~>i^|S;l 0 4 2 5«#a--( y^fSrtOsw K 

•vy KHiif+ltf a#©l 0 4 2 414, ECC&&*"*- 
yf^gfci o 4 2 5 i/^Bfcfefcu a 

^.^ K»a#a 1043 cisa-rs. gre 

0lHJfi^i:l^#lc*Q.aWit?ti, 1"'<Ti7)|ia3-7 
> Y'<>r y h\ztt&i-Z>y-*imtmT L1tftbti± 
IESS1, 2, 3, 4©|t*«|SI«l|go»|9iiJ5iL#r/ 

otoasifi^b^^tt, t^;**t w^-^kw^ 

ttttfa^S 1 0 4 2 4 (CflflUSJI I? s T^^7K 

a-^y KB83tti4 i i t a#a i o 4 2 4 »4, toaster l 

fclB^'y !)-Kffl©37yK^y hOUfTxr- 
^^5:IMTiU f-f^^7K^^f8l0 4 
2 lfc*TiMr«:ff*5. 

[0 17 3] $T, r<D«t5l-LT, IB^N'y-r^fflcoy 
- h*3-7> K^-Jry h# 3 7)SiE^TLTIB^yr-i' ^ 
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